Despite high sequence homology among the p53 family members, the regulation of their transactivation potential is based on strikingly different mechanisms. Previous studies revealed that the activity of TAp63α is regulated via an autoinhibitory mechanism that keeps inactive TAp63α in a dimeric conformation. While all p73 isoforms are constitutive tetramers, 30 their basal activity is much lower compared to tetrameric TAp63. We show that the dimeric state of TAp63α not only reduces DNA binding affinity, but also suppresses interaction with the acetyltransferase p300. Exchange of the transactivation domains is sufficient to transfer the regulatory characteristics between p63 and p73. Structure determination of the transactivation domains of p63 and p73 in complex with the p300 Taz2 domain further 35 revealed that in contrast to p53 and p73, p63 has a single transactivation domain.
Introduction
The three p53 family members p53, p63 and p73 play major roles in developmental 45 processes, tumor suppression and in the surveillance of genetic stability. Knock out mouse studies have revealed a role of p63 in the development of the epidermis and in quality control in oocytes (Yang et al., 1999 , Mills et al., 1999 , Suh et al., 2006 . This quality control in germ cells is most likely the most ancient function of the entire protein family since even invertebrates such as C. elegans and D. melanogaster express p63-like proteins in their 50 germ cells (Derry et al., 2001 , Ollmann et al., 2000 . In mice p63 and p73 are expressed as several different isoforms created by the combination of different promoters and processing by C-terminal splicing (Yang et al., 1998) . The longest p63 isoform, TAp63α, is highly expressed in primary oocytes that are arrested in prophase of meiosis I. In humans, oocytes enter the dicyate arrest phase around birth. This phase lasts until oocytes get recruited for 55 ovulation, which can last up to 50 years (start of menopause). During this long arrest time the high cellular concentration of TAp63α ensures that the genetic quality of the germ cells is maintained through a TAp63α dependent induction of apoptosis triggered by detection of DNA damage. This quality control mechanism can have drastic consequences for female cancer patients treated with chemotherapeutic drugs. As these drugs inflict DNA damage 60 they indirectly activate TAp63α resulting in the elimination of compromised oocytes (Gebel et al., 2017) . As females are born with a finite number of oocytes, their loss results in infertility and the premature induction of menopause including loss of ovarian endocrine functions (Woodard and Bolcun-Filas, 2016) . To prevent loss of oocytes under normal circumstances, the activity of TAp63α is very tightly regulated. We could show that in arrested oocytes 65 TAp63α adopts a closed and only dimeric conformation (Deutsch et al., 2011) . Inhibition is based on the formation of a six-stranded anti-parallel β-sheet created from one β-strand of the C-terminal transactivation inhibitory domain (TID) (Serber et al., 2002) and two β-strands from the N-terminal region which blocks the tetramerization interface of the tetramerization domain (Coutandin et al., 2016) . Detection of DNA damage initiates a kinase cascade that 70 leads to a sequential phosphorylation of TAp63α by Chk2 (Bolcun-Filas et al., 2014) and CK1 triggering the formation of an open and tetrameric state (Tuppi et al., 2018) . This open tetrameric conformation has a twentyfold higher DNA binding affinity compared to the closed dimeric conformation (Suh et al., 2006 , Deutsch et al., 2011 . Given the importance of germ cells as basically immortal cells that are the source of germ cells for all following generations, 75 it is likely that additional mechanisms ensure that the limited number of oocytes is not diminished by accidental activation of apoptosis. Such an additional mechanism could include preventing interaction of TAp63α with the transcriptional machinery. In previous studies we have indeed shown that the N-terminal helical transactivation domain binds to the central oligomerization domain (Deutsch et al., 2011) . Here we show that the interaction with 80 the transcriptional machinery is strongly reduced in the dimeric state. Our analysis demonstrates that sequences that are important to stabilize the closed dimeric state in p63 have been converted into parts of the transactivation domain in the constitutively tetrameric family members p73 and p53. Through structure determination we finally demonstrate that the interaction between the p63 transactivation domain and the p300 Taz2 domain is 85 different from the respective interactions of the p53 and p73 transactivation domains and does not require further posttranslational modifications for high affinity binding.
Results
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Many regulators of critical cellular functions use autoinhibitory mechanisms. To create a switch-like function their activity is often controlled by two independent inhibitory mechanisms. Through such a combination the total inhibitory effect is the product of the inhibition efficiency of both processes, making a very tight regulation possible. Examples are N-WASP (Prehoda et al., 2000) involved in initiating actin polymerization and the guanine 95 nucleotide exchange factor Vav1 (Yu et al., 2010) . Previously we have shown that adopting the closed dimeric conformation inhibits the DNA binding affinity of TAp63α twentyfold (Deutsch et al., 2011) . However, we could also show that the N-terminal helical transactivation domain binds back to the oligomerization domain and stabilizes the closed dimer. This interaction requires the three hydrophobic residues F16, W20 and L23, which in 100 the transactivation domain of p53 are crucial for interaction with Mdm2. Mutating, these three amino acids to alanines in TAp63α results in the disruption of the closed conformation and the formation of an open tetramer. However, mutating these three amino acids makes TAp63α transcriptionally inactive, despite its open conformation and demonstrates the importance of these residues. Based on these observations we predicted that in addition to 105 DNA binding also the interaction with the transcriptional machinery is inhibited in the closed inactive state and hence total inhibition is the result of these two different mechanisms. To test this hypothesis we performed pulldown experiments of TAp63α with the Taz1 and Taz2 domains of the co-activator p300. Almost no interaction could be detected while the constitutively open and tetrameric isoform TAp63γ showed strong interaction with both 110 domains ( Figure 1 ). Comparison with the highly homologous family member p73 showed that neither TAp73α nor TAp73β interact strongly, despite both being constitutively open tetramers.
The low binding affinity seen in the pulldown experiments with p73 correlates with our previous investigation showing that despite being constitutive tetramers all p73 isoforms are 115 far less transcriptionally active than their corresponding tetrameric p63 homologs (Luh et al., 2013) . To investigate if the low transcriptional activity is indeed a characteristic of the TA domain we measured the activity of chimeras of TAp73β (Figure 2A ) containing either the DNA binding domain (DBD), the tetramerization domain (TD) or the TA domain of p63 ( Figure 2B ). Only the exchange of exon1 and exon2 to (amino acids 2-69) resulted in a 120 significant increase in transcriptional activity, reaching that of the constitutively active TAp63γ isoform (Figures 2C and S1A-C). These results suggested that the TA domain of p63 has an inherently high transactivation potential. Consistent with this interpretation, a chimera of TAp63γ with the transactivation domain of p73 shows low transcriptional activity despite its open and tetrameric state ( Figure S1D ).
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These experiments show three important principles of the regulation of p63 and p73: 1) The inhibitory mechanism of TAp63α includes two different mechanisms. In addition to inhibiting the DNA binding activity, the closed conformation suppresses the interaction with the To further investigate the different modes of regulation of p63 and p73 we decided to 135 characterize the interaction between both transactivation domains and p300 in more detail.
The decisive difference between the TA domain of p63 and its mammalian homologs is its structural organization
For a more detailed investigation the boundaries of the transactivation domains had to be 140 identified first. Structural and functional analyses of the transactivation domains of p53 and p73 have suggested that both are divided into two separate domains, TA1 and TA2 (Burge et al., 2009 , Krois et al., 2016 . In the transactivation domain of p63 the two stretches of amino acids corresponding to TA1 and TA2 have been assigned to 1-29 and 30-67. The sequence 30-67, however, had been identified in our previous investigations as forming two β-strands 145 as part of the inhibitory β-sheet that keeps TAp63α in the closed, dimeric conformation (Coutandin et al., 2016) . To validate the importance of both sequence stretches for the transcriptional activity, we mutated key hydrophobic residues in the TA1 and TA2 domains of all three family members and measured the transactivation potential on the p21 promoter in Saos2 cells. For p53 mutating the hydrophobic motifs (F19, W23, L26 in TA1 or I50, W53, 150 F54 in TA2) led to an almost complete loss of the transcriptional activity (Figures 3A and S1E) . Similarly, mutating the F15, W19, L22 motif in TA1 resulted in a reduction of p73 to almost background levels (Figures 3A and S1E) . Mutation of the hydrophobic motif (F16, W20, L23) in the TA domain of TAp63γ resulted in the expected total loss of activity.
However, mutating key hydrophobic motifs (I33, L35 F37 or I50, I52, M54) in the sequence 155 that corresponds to the TA2 domains in p53 and p73 had only minor effects (Figures 3A and S1E), suggesting that this sequence plays a minor role in transactivation but is required for the inhibitory mechanism in the TAp63α isoform. These results are also consistent with the transcriptional activity of chimeric proteins of TAp73β with either exon1 (amino acids 2-25) or exon1 and 2 (amino acids 2-69) of p63. Both chimeras reach high transactivation potential 160 comparable to TAp63γ, suggesting that the sequence stretch 30-69 in p63 does not further contribute to transcriptional activity.
Further dissection of the transactivation domain showed that the full p63-like transcriptional activity could be observed by exchanging the first part of exon1, corresponding to amino acids 2 to 15 ( Figures 3C and S1F ). The high sequence identity of 165 the TA domains between p63 and p73 of the first seven amino acids allowed the conclusion that amino acids 8 to 15 confer the high transactivation potential of TAp63, which we could confirm with the corresponding chimera ( Figures 3C and S1F ).
This interpretation is further supported by a comparative sequence analysis: amino acids 10 to 14 of p63 show the highest sequence identity to the N-terminal part of TA2 of p53 170 ( Figure 3B ). This analysis further supports the interpretation that p63 contains only one transactivation domain spanning amino acids 8 to 25 that combines elements of the p53 TA1 and TA2 domains.
To investigate these interactions quantitatively we measured the binding affinities of peptides derived from the TA domains to the Taz2 domain of p300 using fluorescence 175 anisotropy. We chose the Taz2 domain because it displays the highest affinity of all p300 domains for the TAs of p53 and p73 (Burge et al., 2009 , Krois et al., 2016 . The affinity of a p63 peptide spanning amino acids 8-32 to the Taz2 domain was about five times higher (KD = 0.19±0.02 µM, Figure 3D ) than observed for the corresponding p73 peptide (KD = 0.94±0.06 µM, Figure 3D ). These data are consistent with the low affinity of p73 seen 180 in the pulldown assays and with the low transcriptional activity. Exchanging amino acids 8-15 of p73 to those of p63 led to an increase in affinity reaching the value of the p63 TA (KD = 0.12±0.01 µM, Figure 3D ). been solved before. These structures showed that both p53 peptides adopt different conformations and bind in an orthogonal manner with respect to each other (Miller Jenkins et al., 2015 , Feng et al., 2009 . In a recent study (Krois et al., 2016) , however, the structures of a combined TA1-TA2 peptide covalently attached to Taz2 or Taz1 were solved, showing how 195 both transactivation domains contribute to binding with most of the binding energy being contributed by TA2.
The TA domains of p63 and p73 use different binding sites on the p300 Taz2 domain
As predicted by our sequence analysis the p63 TA forms a single long helix that combines sequence elements of both p53 TA1 and TA2. The p63 TA and p53 TA2 share a similar orientation on the surface of the Taz2 domains ( Figure 4B , F), albeit at an angle of ~26°.
200
They both bind to the hydrophobic surface formed by helices 1-3 of the Taz2 domain. The helix formed by the p63 TA is longer by one turn at the C-terminus due to two additional hydrophobic interactions (F22, L23), which are not present in p53 TA2. However, a structural alignment of p53 TA2 and p63 TA ( Figure 4A ) revealed that although the general amphipathicity of both helices is conserved several amino acids are different. For example,
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W53 of p53 corresponds to the smaller I19 in p63, whereas F54 of p53 is replaced by the larger W20 of p63. The partial backbone assignment of a longer Taz2-p63 construct (up to amino acid D82) revealed no additional secondary structure elements ( Figure S2 ) indicating that unlike p53 and p73, p63 has no dipartite transactivation domain, confirming our analysis described above.
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For structure determination of the p73 TA bound to the Taz2 domain we initially used the peptide D10 -L67 as reported by Burge et al. (Burge et al., 2009 ) (assigned BEST-TROSY: Figure S3 ). The resulting structure confirmed the separation of the transactivation domain into a TA1 (15-29) and a TA2 (61-65) subdomain ( Figure S3 ). However, the TA2 subdomain does not produce assignable long-range NOE contacts to the Taz2 domain, making it 215 impossible to define its binding site. Therefore, we used a shorter construct, leading to a significant increase in protein stability as well as a reduction of signal overlap (assigned BEST-TROSY: Figure S3 ). The TA1 subdomain shows a virtually identical secondary structure in both constructs based on TALOS prediction ( Figure S3 ) as well as NOE contacts. Thus, it can be assumed that the position of the p73 TA1 is correct and not 220 influenced by the presence of TA2. A likely candidate for the interaction surface of the TA2 is the secondary low affinity binding site, which has been shown to bind p53 TA1 in the case of the combined p53 TA1-TA2 peptide (Krois et al., 2016) .
The p73 TA1 adopts a different conformation on the Taz2 compared to structures of other transactivation domains ( Figure 4 ). The classical Mdm2 binding motif (F15 to L22 (Kussie et 225 al., 1996) ) forms a helix. In contrast to p53 TA2 and p63 TA, however, the helix is not situated directly on top of helices 1-3 of Taz2. In addition to this helix p73 features two aromatic residues (Y28 and F29), which are involved in Taz2 binding and are buried deeply in the groove that is normally occupied by the tryptophan residue of p53 TA2 or p63 TA.
Mutation of those residues to alanine does not completely abolish binding to Taz2 but the 230 binding affinity is significantly decreased (KD > 50µM, Figure S3 ).
Exchange of the TA domains changes the oligomeric state of the α-isoforms
The results of our functional and structural analysis of the TAs of p63 and p73 have revealed that the structural organization of the TA is a decisive difference between both 235 proteins. Exchanging the TA-domain of p73 with the one of p63 confers the high transcriptional activity of p63. We wondered if this transfer of the TA domain could also confer the ability to form a closed dimeric state to p73. To investigate this question we created a chimera of full length TAp73α containing exon1 and exon2 of p63. This construct includes in addition to p63's TA domain (8-25) the ILF (I33, L35 F37) and IIM (I50, I52, M54) 240 motifs that together with the C-terminal TID form the inhibitory β-sheet. Exchanging exon1 and exon2 indeed created a closed and dimeric TAp73α chimera while exchanging only exon1 (amino acids 2 to 25), which lacks the ILF and IIM motifs, was not sufficient to change the oligomeric state of TAp73α ( Figures 5A, B and S4B-D). We also created a TAp63α chimera containing the p73 TA (amino acids 2 to 25). This chimera forms a closed dimeric 
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Discussion
Despite the high sequence identity between p63 and p73 both proteins are involved in rather different biological processes. ChIPseq analyses of p63 and p73 have revealed largely overlapping promoter binding sites suggesting that the difference in biological function between both proteins is less due to distinct transcriptional targets than due to different 260 tissue specific expression patterns (Yang et al., 2010) . In addition, differences in the regulatory mechanisms of both proteins have been noticed before and likely contribute to their divergent biological functions. In contrast to p73, which is a constitutive tetramer in all expressed isoforms, the activity of the longest p63 isoform, TAp63α, is regulated through its oligomeric state. In the current study, we show that the decisive difference between p63 on 265 the one hand and p73 as well as p53 on the other hand is the organization of the N-terminal TA. In p63 this TA consists of a single domain that combines sequence elements of both the p53 TA1 and TA2 subdomains. The p73 transactivation domain is also divided into two separate domains of which, however, only TA1 binds strongly to the Taz2 domain of p300, while for the TA2 domain we could not identify the binding site in our NMR experiments. In 270 contrast to all other Taz2-peptide structures the unmodified p73 TA1 adopts a different position and orientation due to its low aliphacity within the classical Mdm2 binding motif and the presence of two aromatic residues C-terminal to the classical TA1 peptide. The low binding affinity of the TA2 domain manifested by the absence of long range NOEs in our NMR experiments is consistent with an earlier study that using fluorescence anisotropy 275 measurements demonstrated that TA1 is the main contributor to binding affinity (Burge et al., 2009 ). In contrast, in case of the p53 -Taz2 interaction, TA2 provides the largest share of binding energy (Krois et al., 2016) .
Of all three family members, the interaction of p73 with the Taz2 domain is the weakest but can be enhanced by phosphorylation. Phosphorylation of T14 has been shown to 280 significantly enhance the interaction with the Taz2 domain and a T14D phosphomimetic mutation showed a higher transactivation potential in cell culture studies (Burge et al., 2009 ). This phosphorylation also increased the affinity to the Taz1, Kix and NCBD domains, however, starting from very weak interactions in the non-modified forms. In addition, a similar phosphorylation study of the p53 TA domain has shown that multiple phosphorylation events 285 enhance the affinity in an approximately linear manner. This observation led to the model of a rheostat that allows p53 to respond gradually and not switch like to increasing levels of cellular stress (Lee et al., 2010) .
In the case of p63 the unmodified transactivation domain already shows high affinity to the p300 Taz2 domain. The main regulatory mechanism is the formation of the closed dimeric 290 state. Our experiments suggest that the total inhibitory mechanism consists of two parts: 1) inhibition of the DNA binding activity and 2) inhibition of binding to the transcriptional machinery. A quantitative analysis of the inhibitory effect is, unfortunately, difficult and would require interaction studies of p300 fragments containing all four domains (Taz1, Taz2, NCBD, Kix) that can interact with the transactivation domains with both an open tetramer and 295 the closed dimer. High expression levels always create some open conformation as well, further complicating in vitro binding studies . However, based on the pulldown and the fluorescence anisotropy studies we estimate that binding of a single TA domain to Taz2 is inhibited at least fiftyfold (observed affinity for the TA -Taz2 interaction:
KD= 200 nM, estimated affinity for the closed dimer -Taz2 interaction: KD > 10µM). This is a 300 conservative estimation based on the assumption that affinities lower than 10 µM would not be visible in pulldown assays. Combined with the twentyfold inhibition of the DNA binding affinity, this creates a total inhibition efficiency of at least a factor 1000.
Our domain swap experiments have also revealed that TAp73α can be converted into a 305 closed dimer. This transformation requires the sequences harboring the two hydrophobic motifs ILF and IIM of p63. These two motifs form one β-strand each that together with the βstrand from the C-terminal TI domain are part of a six-stranded anti-parallel β-sheet that inhibits the tetramerization interface (Coutandin et al., 2016) . In previous experiments, we had shown that this N-terminal region of TAp63α is the kinetically most labile one.
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Introducing proteolytic cleavage sites either C-terminally to the TA domain (between residues 66 and 67) or N-terminally to the TI domain (between residues 591 and 592) revealed that cleavage after the TA domain results in a fast conversion of the closed dimeric state into an open tetrameric conformation, while TAp63α cleaved at the C-terminus remained in the closed dimeric state (Coutandin et al., 2016) . Our previous results combined with the current (D) Fluorescence anisotropy curves for TA peptides of p63, p73 and a hybrid between both TA domains. Calculated dissociation constants are given. Measurements were carried out at room temperature (20 °C) and repeated at least in duplicates. Data is presented as mean ± SD between measurements (n = 2).
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See also Figure S1 . 525 column. Calibration of the Superose 6 column was used as described previously (Deutsch et al., 2011) . See also Figure S4 . 
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Western blot:
Western blotting was performed as described previously (Deutsch et al., 2011 ) loading 25% of cell lysate. The following antibodies were used: anti-myc (clone 4A6, Millipore) and 595 anti-GAPDH (clone 6C5, Millipore). Western blot signals were quantified using ImageJ.
Size exclusion chromatography:
Size exclusion chromatography experiments with proteins expressed in rabbit reticulocyte lysate transcription/ translation system (Promega) were performed as previously described 600 (Deutsch et al., 2011) at 4°C using a Superose 6 PC 3.2/300 column (GE Healthcare) with an injection volume of 50µL.
Protein expression:
Taz2
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A codon optimized version of p300 Taz2 (residues 1723-1812) was subcloned into a pMAL-c4x vector including a TEV cleavage site between MBP and Taz2. All cysteines, which do not participate in zinc coordination, were mutated to alanines (C1738, C1746, C1769, TEV cleavage was performed overnight at room temperature. To remove MBP and MBP-TEV protease a zinc-affinity chromatography was performed. The protein was loaded, and shortly washed with buffer (25 mM Tris, 500 mM NaCl, 10 mM beta-mercaptoethanol, pH 7.8) and eluted with elution buffer (25 mM Tris, 500 mM NaCl, 500 mM imidazole, 10 mM 620 beta-mercaptoethanol, pH 7.8). Protein containing fractions were pooled and supplemented with ZnCl2 to 10 mM, TCEP to 1 mM and protease inhibitor. This mixture was left standing overnight at 4 °C. The next day the protein was concentrated (Amicon Centrifugal Filter 10 kDa MWCO) and subject to gel filtration either into NMR buffer or ITC buffer (both described below).
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Protein used for the Peptide Spot Assay was expressed and purified as described above.
However instead of TEV cleavage the MBP-Taz2 fusion protein was subject to anion exchange chromatography to remove fragmented protein. Eluted full length protein was concentrated and gel filtered into TBS buffer.
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Taz2-p63TA/Taz2-p73TA1 fusion constructs
The Taz2 
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Fluorescence anisotropy
Peptides were either ordered from N-terminally Fluorescein-tagged from Genscript (Piscataway, USA) or N-terminally cysteine-tagged from Peps4LS (Heidelberg, Germany).
Cysteine tagged peptides were labeled with a 10-fold molar excess of 
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Structure calculation
The automated peak assignment strategy of CYANA (Guntert et al., 1997, Guntert and Buchner, 2015) was employed to generate restraints and calculate the structure of p300Taz2 with the TA domains of p63 and p73. The statistical results of this peak assignment and 675 structure calculation are listed in Table 1 and Table 2 . Peak lists from three experiments, an 15 N-resolved NOESY and a 13 C-resolved NOESY for the aliphatic and aromatic residues, respectively, were used. In the Taz2p73TA1 case an additional peak list from a 4D
[ 13 Cmethyl, 1 H]-SOFAST-HMQC-NOESY-[ 13 Carom, 1 H]-HMQC experiment was used.
Structural calculation in each cycle resulted in the best 20 structures out of 200 calculated 680 structures with respect to the CYANA target function, using the 20 structures from the final cycle for the bundle representation. In each calculation a random starting structure was minimized in 20,000 torsion angle dynamic steps and the remaining CYANA parameters were kept at their default values. In addition to the automatic peak assignment based distance restraints, additional dihedral angle restraints obtained from chemical shift analysis by Talos+ 685 (Shen et al., 2009) were used. In the case of Taz2p73TA1 some additional restraints were needed. Helical hydrogen contacts were enforced by additional restraints for the first helical region (residues 8 to 24) determined by Talos+. As there is no experimental data on the many glycines of the linker region (residues 91 to 111), these glycines tend to form bad backbone conformations. We restricted the backbone torsional angles of the glycines in the 690 linker region to the high populated Ramachandran plot. For the structure calculation of Taz2p63TA and Taz2p73TA1 rotamer library restraints were used. The employed rotamer library was a backbone depended library described in Lovell, S. C., et al. 2000 (Lovell et al., 2000 (downloaded from the web page in 2013). Restraints for zinc coordination were used as described in the following. Zinc tetrahedral coordination was enforced by constructing an 695 additional CYANA library residue entry. In the residue entry the zinc atom is surrounded by four dummy atoms (atoms with no mass and no interaction with other atoms) rigidly connected to it, which are placed on the vertexes of a regular tetrahedron with the zinc atom as its center and edge length of 1 Å. In this manner, it is possible to enforce a tetrahedral coordination of each zinc by eight lower and upper distance restraints. The atom VdW radii of 700 the zinc and the interacting nitrogen and sulfur atoms in the coordinating histidine and cysteine residues, respectively, were set to the radii defined by the Zinc AMBER force field (ZAFF) (Peters et al., 2010) . The structural bundle was energy refined using OPALp (Koradi et al., 2000) , which relies on the AMBER 94 force field (Ponder and Case, 2003) , while the distance angular restraints from the structure calculation were included.
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Structures were deposited in the PDB with accession codes 6FGN for the Taz2-p63 complex and 6FGS for the Taz2-p73 complex. be observed between V61-F65. However, no assignable NOE contacts between this region and p300 Taz2 could be found, therefore the helix is not bound to the surface of Taz2.
(C) Assigned [ 15 N-1 H]-BEST-TROSY of the fusion construct between the p300 Taz2 and the TA1 of p73.
(D) Assigned [ 15 N-1 H] -BEST-TROSY of the fusion construct between the p300 Taz2 and 50 the TA of p73.
(E) NMR titration of 15 N labeled p300 Taz2 with increasing molar ratios of p73 TA1 peptide (8-31; Y28A, F29A). Interaction can be observed, but the estimated K D is >50 µM as saturation was not reached within the experiment.
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